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land),3 of such important bioclimatic factors as the limit of the tsetse fly (which constitutes a barrier to the southward extension of grazing),4 as well as the local surveys discussed at the Symposium.' Also-and this was the last door which needed to be openedit was realized that the topographic series at 1:250,000,6 the largest-scale series depicting the whole of the country, though essentially the product of reconnaissance survey, having been compiled from route sketches, local surveys, and the like, mainly by administrators and army officers in the early years of the Anglo-Egyptian Condominium (1899-1955), provides, on the whole, a reliable representation of inhabited areas. The early administrators needed to know, above all, where the people they ruled were to be found when they were "on trek," and thus they were especially careful to locate all villages. Now nearly all cultivated land falls into categories 4b or 7f(i) of the World Land Use system (i.e., land rotation or shifting cultivation), and occurs within a limited distance of villages, usually five to seven miles. Accordingly, when a map on a small scale is being compiled, the chief cultivated areas of the country may be delimited approximately by enclosing all areas within this distance of settlements.
The way was therefore open to compile a map on a scale of 1:3M, i.e., the largest scale for which a map has been printed on one sheet for the whole (Fig. 2) is a generalized version.
It is expected that this (revised) map will be published on a scale of 1:4M, together with the El Fasher 1 :1M sheet, and the author is writing a memoir which will embody a lengthier analytical account of the two maps. In this short article, the facts disclosed by the Revised Provisional Map will be briefly discussed.
TiE ESSENTIALS OF CLIMATE, NATURAL VEGETATION, AND RELIEF
Sudan is typically African. It is a tableland, upwarped in some places, down in others. Quite locally, hills and mountains rear out of the monotony.
The transition from a nearequatorial climate on the southern frontier (annual rainfall about 60 inches and dry season two to four months) to the desert (annual rainfall almost zero) at about 200 N., through the gradations of the tropical continental climate, in which rainfall and length of rainy season vary inversely with latitude, is only locally distorted by relief, perhaps to the greatest extent in the extreme southeast, which, situated as it is in the angle between the Ethiopian and the East African uplands, is notably dry for its latitude. Concomitantly, the equatorial rain forest, extending across the frontier from Belgian Congo in the southwest, merges into semi-deciduous forest with tall grass and this in turn into acacia scrub with tall grass, sparse acacia with short grass, semi-desert, and desert.
On the basis of relief and geological formations, a number of physiographic or relief regions may be discerned (Fig.  1) . These are demarcated on the map and distinguished by Roman numerals to avoid confusion with land use notation; and a description of each region will now be given, seriatim.8 I. The Western and Southern Plateaus.
Here, along the upwarping separating the Nile Basin from those of the Congo and Lake Chad, the exposed basement complex has been dissected by a dendritic network of main and tributary streams.
The larger valleys often have alluvial floors. The interfluves, in the southwest, are usually capped by laterite, and here the name Ironstone Plateau is applied (Ia). Inselbergs are not uncommon, rising 500-1000 feet above the general level of 1500-2500 feet.
Near the frontier with Uganda are the higher massifs of the Imatong Mountains, the Dongotona Hills, and other smaller uplands, which, perhaps. should be regarded as relief sub-regions. In western Darfur, beyond an extension of Region V, archaean rocks reappear and display similar features of relief and soil (Ib).
II. From Juba to beyond Khartoum, the Bahr-el-Jebel and the White Nile cross an alluvial plain, which has been accumulated in a pear-shaped, downwarped area. On either hand, in the south, the rivers from the Ironstone Plateau (to the west) and Ethiopia (to the east) contribute their loads to the continuing alluviation. Such is the degree of aggradation that slopes are too small to permit rivers to carry their full discharge in the rainy season to the Nile, or to allow rainfall to reach watercourses. Thus south of about latitude 100 N. the whole plain becomes a swamp during the rainy season (Ila). During the dry season, the excess of water disappears, and as a whole the region is dry, fire-swept, and waterless; but there are permanent marshes along the main rivers and in certain other localities. North of latitude 100 N. rainfall is less, and only local waterlogging occurs during the short rainy season (Ilb). Also, the plain is diversified by inselbergs, which were not quite submerged in the deepening alluvium.
III. The frontier, in principle, separates the Sudanese plains from the Ethiopian mountains; but has been demarcated so that certain detached massifs, spurs and foothills, of which the most important are the Boma Plateau and the hilly environs of Gallabat, fall within Sudan.
IV. West of the White Nile is another area in which the basement complex is exposed, and from which inselbergs and massifs arise, often abruptly: Cropping on flush-irrigated land, with used unimproved grazing in scrub. 4a"-6a(7b-c). Terraced cultivation in mountains, with used unimproved grazing in semi-deciduous forest (with grass) or scrub (with short grass). 4a"'-6a(7b).
Continual cropping with some unimproved grazing, in semi-deciduous forest with tall grass. 4b-6a(7b-c).
Land rotation with used unimproved grazing, in semi-deciduous forest with grass, or scrub with short grass. (The small circles locate areas too small to contain the regular ornament.) 6a(7b-c). Used unimproved grazing, in semi-deciduous forest with grass, or scrub with short grass. 6a(8'). Used unimproved grazing in seasonal swamp (mainly tall grass, but with some scrub and scattered trees). The broken lines outline the late dry-season grazing lands. 7a(e). Dense (closed) evergreen forest.
7b(sd). Open semi-deciduous forest (with tall grass). 7c(sd). Semi-deciduous scrub (with short grass). 7f(i)(e-sd).
Evergreen and semi-deciduous forest with shifting cultivation. 8. Swamp. 6a'-9. Mainly desert, with some used unimproved grazing. ("a" omitted from symbol on map.) 9. Unproductive land (desert).
ding).
Each (Fig. 2) , category 1 (settlements) cannot be delineated, because there are no large urbanized tracts such as are to be found in industrialized countries, and even the capital, Khartoum, and the adjoining Omdurman, occupy only a few square miles. Horticulture (category 2) and tree crops (category 3) occur only locally. The small plots of onions and other vegetables grown under irrigation from the Nile near Khartoum and Atbara; the small market-gardens watered from wells at Kassala; the government-owned citrus fruit orchards in some irrigated basins of Northern Province, and smaller orchards planted by peasants; the clusters and strips of date palm close to the River-could only be represented on a scale of about 1:5,000. Improved permanent pasture (category 5) is again absent.
Slightly more extensive, but still small in proportion to the country as a whole, are areas of continual and rotation cropping (type 4a), of several kinds. Along the Blue and White Niles, north of latitude 120 N., and continuing northward along the main Nile to the Egyptian. frontier, are areas watered artificially by flow or by pumping. The larger units, irrigated by pump, or by gravity from the Sennar Dam, can be delineated from the 1:250,000 maps. Where farming depends upon the shaduf or the Persian water-wheel, the strip of cultivated land must be exaggerated in width to be shown on the present map; but this has been done to indicate that tillage is almost unbroken from Khartoum to the frontier. For such irrigated areas, the symbol 4a is used.
It may be concluded from the foregoing statements, and correctly, that types of land use characteristic of middle latitudes (and more densely settled lands) have barely intruded into Sudan. All areas so far specified are in the northeast, and may be regarded as extensions, along the Nile routeway, of types of agriculture dominant in middle latitudes. And their tropical equivalents are also absent, or almost absent, from the country. In short, the prevailing types of land use in Sudan, outside the unproductive desert of the northwest, type 9, are those characteristic of the humid African tropics. As already stated, land used for crop production is in land rotation, type 4b, or shifting cultivation, type 7f(i). The remainder, largely, is used unimproved grazing land, type 6a. Smaller in proportion, but nevertheless of great extent in so large a country are forested lands, in the far south, which are uninhabited or used only for the production of timber (types 7a and 7b).
Two important facts must now be noticed. First, these dominant types of cultivation and pastoralism do not cause replacement of existing vegetation, but only its modification. Both land rotation and shifting cultivation rely upon regeneration of the natural vegetation as the means to renew fertility after cropping. The patches of cultivation are like islands in a sea of reviving forest or scrub; though unlike most islands they change in position and size from year to year. Secondly, most of the country, between the desert in the north and the northward limit of the tsetse fly in the south (to be correlated roughly with the northern edge of the Ironstone Plateau), is used by nomadic and semi-nomadic pastoralists who travel far during their customary seasonal migrations seeking pasture and water. Moreover, pastoral use of land comprises most areas of land rotation as well as those lying outside, because the stock of cultivators grazes upon much of the stubble and regenerating vegetation, though not upon all. On the scale of the present map, and by the methods of compilation used, it is not possible to distinguish between cultivated areas which are also used for grazing (the greater fraction), and those which are not (chiefly those which are managed as hariq or by the grass-firing system). 9
These two facts in turn led the author to certain adaptations of the World Land Use system of classification and symbols.
First, the symbol 4b was combined with 6a, because of the superposition of pastoral uses upon land rotation. Secondly, and because no permanent replacement of natural veze-station results from these methods of cultivation and grazing, the original type of natural vegetation has been appended to certain subsidiary 4a types, to 4b, 4b-6a, and 7f (i). This, it is believed, enhances the value of the map, since it indicates, to those familiar with African vegetation, the nature of the regenerating plant mantle. The combined symbols thus resulting have been considered as separate categories of land use for the purpose of delimitation. It will be shown later that there is a further advantage to be derived from this expedient, for Sudan, because areas over which different types of pastoralism prevail can be disting wished.
If the map (Fig. 2) is now scrutinized, it will be observed that land rotation prevails in a zone extending across the country from east to west, between about latitudes 10120 and 14120 N. This zone is usually called the Central Rainlands.
It crosses the northern Clay Plain (relief region JIb), includes much of the Dunes (IV) and the Nuba Mountains (V), envelops the Jebel Marra (and indeed penetrates to the higher altitudes therein), and continues across western Darfur to the frontier with French Equatorial Africa.
The northern limit is imposed by aridity near the annual isohyet of about eight inches. The southern limit corresponds with an annual rainfall of about 25 inches and a rainy season lasting four to five months, during which the predominating clay soils are waterlogged and domestic animals suffer severely from biting flies. The staple of the Central Rainlands is millet, in one of two forms, the common millet (Sorghum vulaare) or bulrush millet (Pennisetum typhoideum) (Burm.) (the latter especially in sandy soils), both of which can flourish where rainfall is light and intermittent.
The length of rotation varies. It is shortest on lands near villages, called bildat, on which cultivation is almost perennial, with but brief resting periods. On hariq lands (mainly in relief regions IIb and IV) one or two years of cropping are succeeded by fallow for two to four years. In gum arabic "gardens" tillage for two to six years is followed by regeneration for six to twelve years during which Acacia Senegal and A. Seyal grow freely and are tapped.10
Farther to the south, it will be observed, land rotation is practiced on smaller areas, near the main rivers and close to the Ironstone Plateau in the southwest, within relief region Ila, These areas are slightly higher than the clay plains generally, and hence are usually above the otherwise.ubiquitous swamp of each rainy season. To these islands the Nilotic tribes-Dink-a, Shilluk, Nuer, Murle--retreat as waters spread over most of their land, and here they break ground and sow crops of millet.0'
To the prevalence of land rotation as the type of cultivated land use north of the tsetse fly belt and away from the Nile, three local exceptions may now be noticed. (1) Among the torrents which descend from the northern Ethiopian highlands are two, the rivers Gash and Baraka, which have formed silty deltas, the former northwest of Kassala, the latter on the Red Sea coastal plain near the Eritrean frontier. Both torrents have been brought under control, and their deltas used in part for growing cotton.
For areas thus subject to controlled flush irrigation and annual cultivation, the symbol 4a'--6a(7c) has been used, though it should be realized that the actual areas cultivated vary from year to year, and depend upon the size and character of the flushes, as well as changes in level produced by deposition of silt.12 (2) In the Nuba MIountains13 and the Jebel Marra,$ Nuba and Fur peoples have long practiced types of terraced agriculture, the latter in conjunction with shifting cultivation and irrigated gardens from small perennial streams. The separate areas thus cultivated are too minute to be delineated on the map; but the massifs within which these types of land use occur are indicated by the symbols 4a"-6a(7b) or 4a"-6a(7c) for the Nuba Mountains, and 4a"-6a(7b) for the Jebel Marra.
(3) At the extreme southwest of the clay plains, near Aweil, western Dinka are very numerous, and are crowded onto land just above flood level along the lower Lol and Kyom rivers, and on islands in the seasonal swamps. They have insufficient land to practice land rotation; and cultivate perpetually, maintaining fertility by tethering cattle and thus ensuring that the soil is impregnated with excreta. '5 Congestion doubtless has thus required of the people to transform land once (it may be inferred) used on a rotation basis to continual cropping, from 4b to 4a"'-6a(7b).
On the Ironstone Plateau of the far southwest, and to a more limited extent east of the Bahr-el-Jebel and close to the frontier with Uganda, is a zone, which, untouched by the hand of man, would bear either rain forest (7a) or semi-deciduous forest with tall grass (7b 
